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银盐，AgSBut 和 AgC≡CBut 为配体，与阴离子模板源 Na2SO4 和 K2Cr2O7 反应合




















































































Anion-templated synthesis is a simple and useful approach for the preparation of 
silver clusters, which exhibit unique superiority in controlling the structures of silver 
clusters. The external ligands act as the protecting groups, which play an important 
role in the formation and stabilization of silver clusters. In previous studies, alkynyl or 
thiolate ligands have been commonly used as protecting ligands, however, no 
mixed-ligands (i.e. alkynyl and thiol groups) have been applied in the synthesis of 
silver clusters. In this thesis, we aim to extend the anion-templated approach based on 
the strategy of using mixed ligands, such as alkynyl and thiol ligands or phosphine 
and imidazole ligands, as the protecting groups. We have successfully synthesized a 
serial of novel high nuclearity silver clusters. In addition, several stable silver clusters 
with mixed valences (I, II) have been obtained as well.  
On the other hand, divalent Ag(II) compounds have attracted great attention due 
to the fascinating properties, such as strong oxidability, magnetism, photoelectric 
properties as well as their various potential applications. However, since the highly 
instability of silver(II), Ag(II) compounds are rare and most of them are simple 
divalent argentic salts or one-dimensional silver(II) chains. The conbination of 
anion-templated synthesis and  the mixed ligands are favorable for the formation of 
the stable silver clusters containing Ag(II).  
Reactions of silver alkynyl and thiolate with soluble silver salts, various silver 
clusters with mixed ligands have been obtained by changing silver salts and anions. 
Meanwhile, in the presence of phosphine and imidazole ligands, a series of silver 
clusters with mixed valences (I, II) containning halide-templates have been 
synthesized. All these compounds were fully characterized by single crystal analysis, 
elemental analysis, thermogravimetry (TG), infrared spectroscopy (IR), X-ray 
powder diffraction (XRD), mass spectrometry (MS), ultraviolet-visible spectrum 
(UV-Vis), Emission spectroscopy, electron spin resonance (ESR) and X-ray 















This paper consists of three experimental parts: 
I Synthesis and characterization of polynuclear silver(I) clusters with mixed 
alkynyl and thioalate ligands. Reaction of AgBF4 with AgSBu
t and AgC≡CBut in the 
presence of Na2SO4 or K2Cr2O7, we have synthesized three silver clusters with 














)16(CrO4)16(CH3CN)16](H2O)108(BF4)12 (3)). The type of the 
anions and the ratio of reactants are the key factors of the formation of the 
corresponding silver clusters.  
II Synthesis and characterization of mixed-valent (I, II) silver clusters.  
Reaction of AgBF4 and PhC2Ag with diphosphine ligands and imidazole ligands 
under solvothermal reaction conditions，we have obtained three mixed-valent silver 
clusters, ([Ag21(PhC2)16(dppm)4Cl](C2H5OH)4(BF4)5 (4), 
[Ag21(PhC2)16(dppm)4Br](C2H5OH)4(BF4)5 (5), 







) seem not affect the formation of the mixed-valent silver clusters. The 
optical properties have been investigated. 
III Synthesis and characterization of silver(I) clusters with both phosphine and 
imidazole ligands. In the absence of anion templates, only low nuclearity silver 
clusters ([Ag6(PhC2)4(dppm)2(C3N2H4)2](BF4)2 (7), 
[Ag9(dppm)3(PhC2)6(C3H4N2)3](OTf)3(CH3OH)8 (8)) were afforded , whereas the 
higher nuclearity silver clusters ([Ag34(PhC2)26(dppm)4(CrO4)2](OTf)4 (9), 
[Ag42(PhC2)34(CrO4)2(dppy)2(C3N2H4)Cl](OTf)3 (10)) can be obtained when the 
anion templates were added. The results confirmed again the anion templates play 
significant roles in the generation of facilitating silver clusters. 






























































[8,9]等人利用卤素为模板合成了 5 核和 6 核的环状螺旋化合物，研究表
明，配体 L 与 FeCl2 反应先形成一个线性的螺旋化合物，在氯离子的作用下，在
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